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I. INTRODUCTION
This study examines the role of airlift supply on the tourism sector in the Caribbean. The answer to this may seem intuitive and obvious: more airlift will benefit any tourism destination, particularly destinations such as those in the Caribbean-mostly islands that can only be reached by airplane or boat. What is not immediately obvious, however, is what factors of airlift supply have the largest impact on tourism flows, and why this might be important for policymakers.
One could argue that the most important factor is having many rival airlines, which would keep ticket prices competitive. Tourists, on the other hand, might place greater value on having nonstop flights to their destination. Alternatively, a minister of tourism in the Caribbean might be more interested in sheer volume, i.e., frequency of flights and number of seats. Or one could simply conclude that all factors are equally important. This paper seeks to determine the relative importance of different airlift supply factors for U.S tourist arrivals to the Caribbean, namely the number of flights, seats, airlines, and departure cities with non-stop flights. The topic is relevant given the time and resources that Caribbean governments spend engaging the airline industry to provide more and better services to their destinations. The paper aims to provide objective evidence on key elements of airlift that Caribbean authorities can use in their dealings with airlines, and in developing their tourism development strategies.
We study the impact that different airlift supply factors have on tourism flows from the U.S.. We concentrate on the U.S. because of the availability of detailed data from the U.S. Bureau of Transportation Statistics on all international segments of flights that depart or land in U.S. territory. The database contains monthly information on the number of flights, seats, passengers, the type of aircraft, and the airline, for each route connecting the U.S. with a foreign territory. This rich dataset allows us to answer the question of what is the best method to improve airlift supply to the Caribbean? As the U.S. is by far the biggest tourism market for the Caribbean, there is no loss of generality by concentrating on the U.S.-Caribbean airlift.
The possible endogeneity problem between airlift supply and tourist arrivals is addressed by using a structural panel VAR approach. We also estimate country-by-country structural VARs to explore the heterogeneity across countries. Among the four airlift supply factors (number of airlines, departure cities, flights and seats), increasing the number of flights is found to be the most effective method to boost tourist arrivals. As a case study, we investigate the possible crowding effect of increasing the number of U.S. flights to Cuba and find no significant impact on flights to other Caribbean countries, based on past observations. We also quantify the impact and persistence of natural disasters on airlift supply and tourist arrivals, where we find not surprisingly that severe natural disasters have a large and negative impact on tourism flows.
The paper is structured as follows: Section II provides a short survey of the relevant literature; Section III presents some stylized facts drawing on the rich dataset of U.S. flights; Section IV presents the model and the other data used; and Section V presents the main findings. Section VI concludes and discusses some policy implications.
II. LITERATURE REVIEW
This paper studies tourist arrivals in the Caribbean region with a focus on airlift supply-side determinants. In the existing tourism literature, demand-side determinants are identified as: source countries' income and unemployment rates, relative prices and the exchange rate, and some other external shocks (Witt and Witt, 1992; Crouch, 1994a; Zhang, 2009; Culiuc, 2014) . Supply-side determinants often include the number of flights, number of hotel rooms, and foreign direct investment (FDI).
Demand-side determinants of tourism flows, both global and Caribbean-specific, have been extensively studied. Culiuc (2014) , based on a gravity model, found that source countries' income and real exchange rate, and bilateral trade flows have a strong impact on world tourist arrivals, although the impact is much reduced on smaller countries. Wolfe and Romeu (2011) reached similar conclusions. Their study measured the impact of economic conditions in OECD countries on tourist arrivals to Latin America and the Caribbean. Generally, they found that the impact of income and prices on tourism varies by country, the period of the study, and the type of variable used (Crouch, 1994a; Athiyaman, 1997) . Caribbean-specific research has reported similar findings, complemented by country-specific factors. For instance, Laframboise et al (2014) showed that tourism flows to high-end destinations are price inelastic. They also identified structural changes after the global financial crisis, noting that price factors had become insignificant while income factors were more sensitive.
A number of recent Caribbean specific studies have attempted to explore the role of supply-side factors on tourism flows. Based on panel OLS using annual data, Laframboise et al (2014) showed that a 1 percent increase in the number of flights is associated with about 0.1 percent increase in tourist arrivals, with no significant impact from hotel room stocks. Similarly, Tsounta (2008) found that FDI and the number of flights positively affect tourism flows with similar magnitudes. The estimates show that a 1 percent increase of these supply factors-FDI and number of flights-is found to increase tourist arrivals by 0.08 percent for both variables. Mwase (2013) used hotel room stock as a proxy for supply factors and found that a 1 percent increase in the number of rooms tends to increase tourist arrivals by about 0.9 percent.
These results are broadly consistent with our findings: a 1 percent increase in the number of flights is associated with an immediate 0.3 percent increase in tourist arrivals, which rises to 1 percent over one year. Previous studies accounted for reverse causality (i.e., endogeneity issues) from tourist arrivals to supply factors by mostly including lag variables. However, the use of annual data fails to capture the immediate impact of supply factors on tourism flows. In addition, 
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using lagged variables will not help explain the impact of a change in tourist arrivals independent of concurrent changes in supply factors. This paper attempts to overcome these issues and fill the gap in the literature by using a "micro dataset".
In particular, a unique micro dataset with highly disaggregated monthly flight information between the U.S. and the Caribbean is used to investigate the dynamics between tourist arrivals and airlift supply factors. The airlift supply data used includes number of flights, number of passengers, size of airplane, number of airlines, and associated U.S. departure cities with nonstop flights to the Caribbean. To our knowledge, there has been no study examining the impact of various airlift supply factors on tourism flows. The availability of high frequency data enables us to use a structural vector autoregressive model (SVAR) to disentangle the causality between airlift supply factors and tourism flows, addressing the endogeneity problem that exists in the literature. In particular, the model allows us to measure the change in supply factors independent of a change in tourist arrivals.
III. STYLIZED FACTS
This section discusses the recent tourism performance in the Caribbean region.
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The tourism sector has recovered since the global financial crisis, with total arrivals as well as arrivals from the U.S. growing by 20 percent since 2009. Since early 2000, the share of U.S. tourists has increased by 3 percentage points to about 51 percent of the total in 2014. In some countries, such as Aruba, the Bahamas, Cancun, Jamaica, and St. Kitts and Nevis, U.S. tourists make up over 60 percent of total arrivals.
The number of flights departing from the U.S. to the Caribbean has also picked up somewhat since the financial crisis, although they have grown slower compared to U.S. flights to the rest of the world. While the number of flights to the Caribbean increased by 8 percent, U.S. flights to the rest of world grew by 22 percent. Beyond the aggregate numbers, considerable heterogeneity exists across the region. Flights to Cancun, the Dominican Republic, and Jamaica, which combined account for almost half of total flights to the Caribbean in our sample, have been increasing faster than those to other tourism-based countries. In contrast, flights to Antigua and Barbuda, the Bahamas, and Barbados declined by almost 50 percent since mid-2000.
2
In 2014, Cancun and the Dominican Republic received the most number of flights, over 2,000 per month on average (Table 1) .
Despite the relatively slow recovery in the number of flights to the region, the growth of passengers has been more than double that of flights due to declining vacancy rates (Figure 1 , left chart).
expected, airplanes flying to the major tourism destinations -Aruba, Barbados, Cancun, Dominican Republic, and Jamaica-are bigger, with over 150 seats on average. For the purpose of this study, it is important to differentiate between the concepts of passengers and U.S. tourist arrivals (Figure 2) . First, U.S. tourist arrivals are defined as U.S. residents who stay overnight in the host Caribbean country; they can travel directly from the U.S. to the destination (in which case they are counted as passengers in our data) or they can travel indirectly through connections in other countries. Second, passengers flying from the U.S. to the Caribbean include not only U.S. tourists, but also tourists from other countries that make flight connections in the U.S., as well as Caribbean nationals.
4
For this reason, Antigua and Barbuda and Barbados, regional hubs, have more passengers than tourist arrivals, while Dominica has more U.S. tourists than passengers because some tourists travel to the island through regional connections and not directly from the U.S.. Cancun is a unique case because the number of passengers continues to grow while U.S. tourist arrivals remain flat. This might be caused in part by U.S. visitors flying to Cuba via Cancun in order to avoid U.S. travel restrictions, and in part by Cancun's airport serving as an entryway to other nearby Mexican destinations. Most flights departing the U.S. for the Caribbean leave from Miami or other big cities. In particular, the biggest 10 cities source over 80 percent of flights and passengers to the region, 4 Since the dataset used only includes direct flights between the U.S. and foreign airports, the data on the number of passengers also captures people in transit to other Caribbean destinations. That is, if a U.S. tourist is traveling to Dominica via a connecting flight in Antigua and Barbuda, it will be recorded as a passenger to Antigua and a U.S. tourist arrival to Dominica, but not as a tourist in Antigua or a passenger to Dominica. 5 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 1990 1995 2000 2005 2010 2015 Anguilla AA is the primary airline serving the Caribbean, accounting for 20 percent of flights to the region. Other major U.S. carriers account for an additional 25-30 percent of all flights. National carriers and foreign carriers account for 20 percent each, with regional flights and small chartered flights explaining the rest (Figure 3 , left chart)
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. Certified carriers and commuter carriers typically fly to small and high-end tourism destination, such as Antigua and Barbuda, St. Kitts and Nevis, and Grenada. Although the air travel market to the Caribbean as a whole is competitive, some individual destinations have high market concentration in a few airlines. The Herfindahl index, commonly used to measure market competition, shows a historically competitive market for the region as a whole.
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However, most of the smaller destinations have high concentration of their air traffic connections with the U.S. leaving them vulnerable to services changes in a few airlines.
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Despite 5 Major carriers are defined as those with annual revenue over US$1 billion; national carriers have annual revenue between $100 million and $1 billion; regional carriers have annual revenue below $20 million; chartered certified carriers have a maximum seating capacity of 60 or less seats or a maximum payload of 18,000 pounds or less. 6 The Herfindahl index is used to measure the size of firms in relation to the industry and to indicate concentration in an industry. In general, a measure below 0.01 indicates a "highly competitive market"; below 0.15 an "unconcentrated" market; and above 0.25 "high concentration". To better understand the availability of airlift in the Caribbean, particularly for the smaller islands, airlift supply factors are ranked per km 2 for all countries in the sample.
8 Table 2 shows that, after controlling for size, small islands have been at the top of the ranking in all categories of airlift supply, on average, over the past 20 years. In contrast, the major tourism destinationsnamely the Bahamas, Dominican Republic, and Jamaica-ranked near the bottom, suggesting that the smaller islands are getting sufficient airlift for their tourism industry. 9 However, this could be partly the result of government subsidies to airlines, mostly in smaller islands, in the form of revenue or seats guarantees, joint marketing, etc.
The link between airlift and room capacity is important as the availability of one determines the availability of the other. However, a similar pattern is observed when one controls the availability of airlift for the number of hotel rooms (right panel of Table 2 ), with smaller countries ranking at the top. Notably, the biggest differences between the two rankings are for the Bahamas and Grenada; the latter goes from being among the top in airlift per km 2 to the bottom in airlift per hotel room, while the opposite is true for the Bahamas. This is related to the density of hotel rooms, with the Bahamas having the lowest hotel density in the region at one hotel room per km 2 and Grenada having the highest at close to 50 rooms per km 2 . 8 A superior gauge would be tourists per number of beaches, but the data is not available. 9 A similar ranking in per capita terms also shows that small countries have good airlift supply from the U.S. After a period of retrenchment following the global financial crisis, the volume of airlift and, more notably, the number of passengers from the U.S. to the Caribbean region, started increasing. More airlift options from the U.S. have become available: more flights are available from more U.S. cities and more airlines have resumed services. While a few key airlines lead the market, there appear to be a sufficient number of carriers and the U.S.-Caribbean airline industry is considered competitive. It is not clear what drives trends in supply factors-numbers of flights, airlines, departure cities, and size of plane. However, understanding the close linkage between disaggregated airline supply factors and tourist arrivals will help shed light on the importance of airlift supply in the region. 
A. The Data
The two main sources of data used are the Caribbean Tourism Organization (CTO), which provides monthly tourist arrivals from the U.S. to each Caribbean country in the sample, and Air Carrier Financial Reports (ACFR) from the U.S. Department of Transportation (DOT).
10,11
The ACFR provides monthly records on all air transactions in the U.S.. Data on flights departing from the U.S. to Caribbean destinations are used to study five aspects of airlift supply, namely: (1) the number of flights, (2) number of airlines, (3) U.S. departure cities with non-stop flights,
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Tourist arrivals are the most frequently used measure of tourism demand, followed by tourism expenditure (Li et al, 2005) . 11 The data comes from forms T-100 International Segment (All Carriers). (4) number of seats, and (5) the seat vacancy rate. U.S. flights to the Caribbean range from 5-seat private jets to large airplanes with more than 300 seats. Therefore, the total number of seats available is included in the estimations to control for the size of airplanes.
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This study takes as a basic microeconomic premise that rational individuals prefer diversity. It follows that increasing the frequency of flights or the number of seats, airlines and departure cities enlarges the options available to potential travelers and may attract more visitors to the Caribbean.
Based on the availability of data on arrivals from the U.S. to the Caribbean, this sample covers monthly data of 14 
Stationarity and Dealing with Stochastic Seasonal Components
In line with other research on tourist arrivals using monthly or quarterly data, we find significant seasonal movements in the series for tourist arrivals, number of flights, number of seats, and the seat vacancy rate.
15,16
The problem of seasonality is often addressed by adding seasonal dummies 12 It is also possible that larger planes reduce transportation costs and result in lower airfares. Unfortunately, the data from the U.S. DoT does not include information on airfares, an important factor in consumers' tourism decisions.
to structural equations. If the seasonal pattern is fixed over time, the difference in levels should be captured by these seasonal dummies. Consequently, monthly dummies were added to the model, but these seasonal dummies turned out not to be significantly different from zero, suggesting the possibility of stochastic seasonality in the data.
Approaches applied in the tourism literature to deal with stochastic seasonality include basic structural models and ARIMA models. The latter has been heavily used in forecasting, but is not suitable for studying causal relationships. This paper uses the basic structural model so that stochastic seasonal components can be filtered out while leaving all other elements intact in order to study the causal relationships with a structural VAR (SVAR). The unobserved component model by Harvey and Todd (1983) -a benchmark model for detecting stochastic seasonal components-is applied.
In the unobserved component model, an observed series can be decomposed into four parts:
Observed series trend seasonal cycle irregular
The unobserved component model is fit with the monthly seasonal components with no cycles and no trends. In the next step, the deseasonalized series are extracted by subtracting the seasonal component from the original series. See Figure A2 in the Appendix for an example of the unobserved component model and the deseasonalized series.
B. The Model
The SVAR model is used to address endogeneity issues and identify the causal relationship between tourist arrivals and airlift supply factors based on its ability to analyze orthogonalized shocks to the variable of interest by imposing restrictions based on theory. Combining the unobserved component model with the SVAR framework significantly reduces the standard error of the estimates and improves the confidence of the causal relationships estimated. We first employ a panel SVAR approach to assess the dynamic relationships between airlift supply factors and tourist arrivals at the regional level. Country-by-country SVARs are then estimated to explore the possible heterogeneity across destinations.
The empirical model is specified as follows
, , , ,
16 The autocorrelation function for each destination and for each variable of interest was plotted. Strong seasonality is found in most cases (see Figure A1 in the Appendix for an example of the seasonality found). 
where i stands for the destination country, , contains the vector of endogenous variables airlift supply factor and tourist arrivals . The superscript contains exogenous variables, including exogenous demand controls such as the U.S. unemployment rate, occurrence of natural disasters, and the September 11 attacks.
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The panel SVAR model assumes that the coefficient matrices A j and B j are the same for all 14 destinations. The model is estimated by GMM using the code written by Love (2015) . Twelve lags were added as suggested by the consistent moment and model selection criteria (MMSC) proposed by Andrews and Lu (2001) . 19, 20 In order to identify the causal relationship and back up the structural shocks, restrictions need to be placed on matrix A 0 . The following assumptions are made to clarify the order of the Cholesky decomposition: 
The structure of the SVAR is based on the following train of thought. Tourist arrivals are contemporaneously affected by all airlift supply variables; changes in the number of flights, seats, airlines and departure cities to the Caribbean will have an immediate effect on tourism flows. On the other hand, we assume that changes in tourist arrivals will in turn only affect airlift factors with a lag because quick decisions like changing flight schedules, airplanes, or departure cities are costly adjustments that airlines will want to minimize in the short term. Therefore, it is assumed that airlines adjust their supply to a destination to changes in demand only with a lag. As a first response, airlines will fill vacant seats or fly with more empty seats to adjust to unexpected changes in demand, rather than changing airplane supply or routes so as to maintain market share and retain customers.
As presented in (5), we assume that airlines' decision-making process in response to changes in demand follows this order: first they adjust the number of seats, i.e., use larger or smaller airplanes as needed on existing routes; second they will adjust the frequency of flights; third they would open or close air routes to the Caribbean; and lastly, the airlines would exit the market or others would enter.
21
Other factors, such as demand determinants (i.e. U.S. unemployment), natural disasters, and the September 11 attacks are considered exogenous to the model and are treated as such.
Additional restrictions on the coefficients of A i have been placed to improve the accuracy of the estimation in country specific VARs. We assume that tourism flows influence supply variables with a lag of three months, since it takes time for airlines to react to changes in demand. Airlines flying to the Caribbean usually have two schedules per year for the high and low season, and they announce them well in advance. 22 , 23 Crucially, the results presented below do not depend on any of the structural assumptions described above. We tested different structures of the order in which the endogenous variables affect each other, and the results are robust to these changes.
V. MAIN RESULTS
The results of the panel SVAR are presented first, followed by the differences across countries using the individual country SVARs. The third subsection presents the case study of Cuba.
A. A Panel SVAR for the Caribbean
The aggregate dynamics for the Caribbean between tourist arrivals and airlift supply factors employing the panel SVAR approach are presented below. Figure 5 shows that all four airlift supply factors have a positive and significant impact on tourist arrivals to the Caribbean. 24 The number of flights has the largest impact and seems to be the most effective way to increase arrivals to a country. A 1 percent increase in the number of flights to a destination immediately increases tourist arrivals by 0.3 percent, holding all other variables fixed. The cumulative increase of tourist arrivals is estimated to be around 1 percent after 10 months. As noted earlier, this 1:1 cumulative increase is highly intuitive, but is less obvious when compared with other factors. The supply factor with the smallest impact on tourism is the number of U.S. cities with non-stop flights to the Caribbean. The results show that the U.S. unemployment rate has a very limited impact in the short run but the cumulative impact is large. A 1-percentage point increase in the U.S. unemployment rate reduces tourist arrivals by 0.8 percent in 10 months. This is broadly consistent with the findings of Laframboise et al (2014) using panel data analysis.
25
24 The results are robust to alternative aggregate demand control variables including U.S. household real income, and U.S. real GDP. As a robustness check, the seat vacancy rate was substituted for the total number of seats as an alternative control and the results are consistent with those presented here.
25 Based on Panel OLS using annual data, Laframboise et al (2014) found a 1 percent rise in weighted unemployment rates is associated with about 2 percent decline in tourist arrivals. 
Feedback effects from tourist arrivals to airlift supply factors
The feedback effect from tourist arrivals to airlift factors is explored, to see if arrivals in turn drive the supply of airlift. The impact on the number of airlines and the number of markets is almost zero in both the short and medium run ( Figure 6 ). However, the number of flights and the number of seats begin to increase after 4 months, suggesting airlines start to accommodate unexpected demand shocks after 4 to 5 months by scheduling more flights or using bigger aircraft. This is also intuitive and provides an empirical indication of the time lag the industry considers before capacity adjustments. 
B. County-by-County SVARs
Despite the similarities across countries in the Caribbean in terms of natural beauty, tropical beaches, and lovely weather, there are significant differences which merit a more granular study. The type of tourism developed is influenced in large part by country size. In general, larger countries tend to target mass tourism with large hotels and all-inclusive resorts, while smaller countries tend to specialize in small boutique hotels and the upscale market. This subsection examines the heterogeneous dynamics between airlift supply variables and tourist arrivals for individual countries. We investigate the relative importance of each supply factor across destinations by estimating the SVAR model for each destination in the dataset. From the forecast error decomposition (Figure 7 ), airlift supply factors explain about 22 percent of the variation in tourist arrivals across countries, with the number of flights explaining on average 11.7 percent.
26
This result is consistent with the previous panel SVAR, where more flights was the best way to increase the flow of tourists to the Caribbean. With the exception of three countries, the Caribbean would benefit more from increasing the frequency of flights than from increasing any other airlift supply factor.
27
The exceptions are Antigua and Barbuda, which would benefit more from more seats (bigger planes); Belize, which needs direct flights from more U.S. cities, and St. Kitts and Nevis, whose tourism industry would gain from more airlines connecting the country to the U.S.
Figure 7. The Relative Importance of Shocks on Tourist Arrivals
Source: Authors' calculations based on country specific SVARs. Note: The variance decomposition indicates the amount of information each variable contributes to the other variables in the auto regression. Average statistics is calculated after dropping Cancun. Table 4 presents the impact on tourist arrivals of each of the supply factors in the columns and the significance of the response. The darker green color indicates that the response of arrivals 26 Airlines explain on average 2.5 percent of the variation in tourist arrivals, departure cities 4.4 percent, flights 11.7 percent, and seats 3.5 percent.
27 Dominica is also one of the countries where departure cities appear to have a bigger effect on tourism (Figure 7) , but as is shown in Table 4 , the impact is negative and insignificant, and the country would benefit mostly from increasing the frequency of flights from the U.S. was significantly different from zero for more than four periods. The left panel of Table 4 shows the immediate impact of a 1 percent increase in each airlift factor, while the right panel presents the cumulative impact after 5 months. The number of flights is again the most important factor influencing tourism flows for most countries: it is not only the variable with the largest impact, as noted above, but is also the one with the most persistently significant effect on tourism. The other three factors are significantly important for the tourism industry only in some destinations. For instance, increasing the number of airlines has a significant impact on tourist arrivals for St. Kitts and Nevis, but in most other countries (with the exception of Bermuda and Cayman Islands), the positive impact is not statistically significant.
Table 4. Heterogeneity in the Response of Tourist Arrivals Across Counties
Seats and departure cities are tied in importance after flights in terms of significance; both count six countries with a significant response. However, in terms of the magnitude of the impact, the results suggest that it would be better to increase the number of seats than departure cities since a 1 percent increase in seats would result in an average increase in tourists of 0.5 percent after five months. Increasing departure cities by 1 percent would only increase arrivals by 0.3 percent over the same period. The least important airlift factor is the number of airlines: it has the lowest impact on tourist arrivals and it is also the one with the lowest significance across countries. While the dynamics and the pattern of the response differ across countries, the number of flights consistently improves tourism flows for all countries. The impulse responses of tourist arrivals to an increase in the numbers of flights are presented in Figure 8 . After observing the heterogeneity in responses to different airlift factors across countries, patterns between the airlift supply statistics and the response across countries are investigated. Table 5 shows the significance of the responses presented in Table 4 (colored cells) over the average values of each variable across countries. The table shows that the differences across countries cannot be simply explained by the historic condition of airlift supply, that is, it is not the case that countries with few airlines or departure cities have the most significant responses to those variables, or vice versa. Grenada, for example, has been serviced on average by two airlines and has direct flights from only two U.S. cities, but the impact of adding airlines is small and insignificant.
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The heterogeneity in responses is likely linked to destination specific characteristics. Additional aspects are considered (last three columns of Table 5 ), including the number of tourist arrivals, the vacancy rate, and the ratio of tourist arrivals to the number of passengers.
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In most cases, these country characteristics cannot explain the differences in responses either. The exception is 28 This is still the case even after controlling for the size of the country (land area). 29 The distance between the destination and the U.S. was also checked, but did not offer any additional insight. Table 6 summarizes the interactions across all airlift supply variables and tourist arrivals.
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Cells are marked dark green if 8 or more countries out of the 14 destinations have positive responses to the different shocks, and light green if between 2 and 7 countries have a significant response. Red cells and pink cells represent negative responses for a large and a small number of countries, respectively. The top panel shows the responses in the short-run (1 to 3 months), while the bottom panel shows the responses over the medium-term (3 to 14 months). 30 For country by country impulse response functions, please see Figure A6 in the Appendix. Table 6 . Significance of Responses Across Countries (benchmark specification) Table 6 shows that a change in the number of airlines has a limited impact on tourist arrivals for most countries. However, adding more airlines results in an expansion in the number of cities and flights, which could be an indirect way of increasing tourist arrivals. However, this connection appears to be short lived as the number of countries with a significant response decreases over the medium-term. Interestingly, an increase in the number of departure cities does not appear to increase the number of flights. This suggests that opening routes from new U.S. departure cities, does not increase the overall frequency of flights to a destination as airlines instead shift flights from established routes to new ones, leaving the total number of flights unchanged. This is consistent with results from the panel SVAR ( Figure 20 in the Appendix). Having more flights brings more tourists to the destination both in the short run and medium run. In addition, the number of available seats is positively affected by the number flights, as expected. Also in line with our panel SVAR estimation, tourist arrivals are only affected by the U.S. unemployment rate over the medium-term.
31

Controlling for Exogenous Shocks
The Caribbean is a region susceptible to external shocks, particularly natural disasters. It is therefore important to control for the effects of these shocks when studying the tourism sector. The estimations also control for the negative effects that the 2001 September 11 attacks had on the U.S. travel industry and Caribbean tourism.
Natural Disaster Shocks
Using data from the International Disaster Database (EM-DAT), a dummy variable of natural disasters caused by storms is created. The number of people affected by the storm is used to 31 The heterogeneity in the impulse response functions in reaction to the unemployment rate shock also reveals different demand elasticities of U.S. tourist arrivals across Caribbean countries. distinguish between moderate and severe disasters, following Acevedo (2014) .
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The monthly dummy variables of natural disasters for the 14 Caribbean destinations in the sample are constructed. Storms are considered 'moderate' if more than 0.01 percent of the population is directly affected, while storms are considered 'severe' when 1 percent or more of the population is affected. Figure 9 presents the responses of tourist arrivals to the natural disaster shock. Countries have different responses depending on the severity of the disasters usually experienced. In countries with more frequent severe disasters, such as Antigua and Barbuda, the Bahamas, Grenada and St. Kitts and Nevis, there is a large decrease in tourists ex post. The immediate drop in visitors ranges from 30 to 50 percent, and on average the total decline in arrivals over one year exceeds 90 percent after a large disaster. The sector usually starts to grow again 10-12 months after the disaster. On the other hand, small disasters do not seem to have a significant impact on arrivals. This is the case for Barbados, Cayman Islands, Dominica, Dominican Republic, and Jamaica, which tend to experience moderate disasters.
Figure 9. Response of Tourist Arrivals to a Natural Disaster Shock
Source: Authors' calculations based on country specific VARs. Notes: Impulse: dummy variable for natural disasters. The shaded area is the 90% confidence interval.
32 Storms (i.e. tropical cyclones) are the most prevalent type of disaster in the Caribbean. 
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There is some evidence that, when a natural disaster strikes only in one Caribbean destination, there is a corresponding reallocation of tourists (see Figure A7 in the Appendix). This effect appears to benefit only a handful of countries (Antigua and Barbuda, Dominica, and the Dominican Republic), where tourist arrivals increase following a natural disaster shock in another country (but not in theirs). For most islands a natural disaster in another Caribbean destination has no impact on how many tourists they attract.
September 11 Attacks
After the September 11 attacks, airline travel to the Caribbean fell by 30 percent. This decline was associated with a drop in the number of seats and the number of flights to many destinations, although the pattern varied across countries. Islands close to the U.S. eastern seaboard, such as Bahamas, Bermuda and Cayman Islands, suffered greatly from the 9/11 attacks, while Dominica and St. Kitts seemed to be less affected (see Figure A6 in the Appendix).
Robustness of the Results
As noted earlier, robustness checks were performed to make sure that the results were not dependent on the structural assumptions. The results are found to be robust to different ordering assumptions of the endogenous variables. Additionally, alternative specifications were estimated that included different price variables such as relative prices between the U.S. and the destination country, jet fuel and oil prices. These relative prices give an indication about price sensitivity of U.S. tourists, while jet fuel and oil prices were intended as a proxy for airfare prices. However, none of these measures has a significant impact on tourist arrivals. Interestingly, the estimations find that a shock to jet fuel prices has no impact on airlift supply factors.
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The rest of the results hold even after introducing these price variables into the estimations.
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Additionally, as noted previously, different demand controls were included in the estimations. They included a measure of U.S. household real income, and U.S. real GDP growth; however, these demand controls were not statistically significant for most countries, while U.S. unemployment was significant in most of the estimations. The introduction of alternative demand controls is consistent with the results presented in the paper as the effects of airlift on tourism was not dependent on the demand variables used.
C. Case Study: Cuba
In this subsection, the potential impact of further opening of U.S.-Cuba travel on the rest of the Caribbean tourism industry is explored. Cuba does not publish monthly tourist arrivals from the U.S., so it is not possible to directly estimate the impact of rising U.S. arrivals to Cuba on other Caribbean destinations. However, there is good data on U.S.-Cuba flights, so the possible crowding out effect on flights to other Caribbean countries is investigated as restrictions on U.S. travel to Cuba are relaxed. Figure 10 illustrates why the proposed estimation is relevant, even with historical data that reflects a heavily regulated travel environment between these two countries. The number of flights between the U.S. and Cuba are plotted against a background of periods when U.S.-Cuba travel restrictions were enforced more vigorously (pink), and periods when those restrictions were relaxed (light green). The chart demonstrates the adverse impact of the U.S. restrictions, but more importantly it also shows that in recent history there have been rapid changes in the supply and demand for flights between the U.S. and Cuba that depend on the enforcement of restrictions, not surprisingly. Therefore, we can estimate the impact in other Caribbean destinations of the changes in the number of U.S.-Cuba flights.
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The impact on U.S. flights to each destination from an increase in U.S.-Cuba flights is thus estimated for both the panel SVAR and the country-by-country SVARs, with structural restrictions as in (6). 36 35 Figure 10 shows that there is already a large number of flights between the U.S. and Cuba. In 2014, they surpassed 4,000 flights per year (more than what each of the smaller islands receives, with the exception of Aruba). In 2014, Cuba received more than 370,000 passengers flying from the U.S.
36 Different specifications were estimated with the number of airlines and number of departure cities to the destination not being affected by the number of flights to Cuba, and the results are robust. The number of flights to all other Caribbean countries is also included as a control variable. 
The panel SVAR results show that an increase in U.S.-Cuba flights does not reduce the availability of flights to other Caribbean destinations. On the contrary, flights to the Caribbean gradually increase 5 to 6 months after a 1 percent increase in flights to Cuba. The average increase for all countries in the sample is around 0.1 percent after one year. Instead of a crowding out effect, based on past observations, the expanding supply of flights to Cuba appears to promote more flights to other Caribbean countries (Figure 11 ).
Figure 11. Response of Flights to an Increase in Flights to Cuba Shock
Source: Authors' calculations based on the panel VAR. Notes: Impulse: the number of flights to Cuba. The shaded area is the 90% confidence interval. Figure 12 highlights the response of flights to each country to the shock of more flights to Cuba. The immediate response is almost zero for all, and only briefly statistically significant in the case of Belize. Although the cumulative responses vary among countries, they are not statistically significant.
In the estimation for the panel and individual country SVARs, the study also controls for flights to the rest of the Caribbean and finds that an increase in flights to the rest of the Caribbean has no negative impact on flights to each individual destination. Given these results, it is not surprising there is no negative impact observed on the rest of the Caribbean arising from increasing the number of flights to Cuba. Both results suggest that there is no substitution of flights within the Caribbean, i.e., it is not a zero sum game where one destination's gain is These results need to be interpreted carefully. At both the aggregate level and for each individual country, flights to Caribbean destinations are not negatively affected by an increase in U.S.-based flights to Cuba. However, the changes in U.S.-Cuba flights over the past 25 years might be too small in comparison to what could ensue with a full opening of U.S. travel to Cuba. A change of that magnitude over the short run might require U.S. airlines to shift flights from other destinations to accommodate a sharp increase in demand.
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However, airlines might decide to shift flights from domestic routes or from Central or South America, and not just from the Caribbean. Additionally, servicing Cuba from Miami will require fewer airplanes than servicing other Caribbean destinations given the proximity between Havana and Miami. Nonetheless, the results suggest that Caribbean nations should not fear an orderly and gradual relaxation of travel restrictions to Cuba. 37 Airlines order aircrafts well in advance and cannot increase their fleet suddenly by purchasing from manufacturers. However, if the change is gradual, this might not be a problem. 
Robustness of the Results
The hypothesis presented, that there is no crowding out effect on flights to other Caribbean countries, remains valid when shocking U.S. flights to other non-Cuba destinations, such as the Dominican Republic. In many ways, the Dominican Republic is similar to Cuba: both are Spanish speaking and are relatively big islands where tourism is one of the main industries. Based on the same panel SVAR model, the estimates show that a positive shock to the number of flights from the U.S. to the Dominican Republic has a statistically significant positive spillover on the number of flights to other countries in the region. The result shows that the immediate response is larger than comparable results for Cuba, with a 1 percent increase in the number of U.S.-Dominican Republic flights associated with an immediate increase of 0.1-0.15 percent in the number of flights to other countries in the region (see Figure A8 in the Appendix).
VI. CONCLUSIONS AND POLICY IMPLICATIONS
This paper studies the role that airlift supply factors play on tourist arrivals in the Caribbean. The impact of the number of flights, seats, airlines and U.S. departure cities with non-stop flights on tourist arrivals to 14 Caribbean destinations is examined. A panel and individual countries structural VARs are estimated where the issue of endogeneity-the feedback effect that tourist arrivals in turn have on airlift supply factors-is addressed. Under different structural specifications, the results are found to be robust and do not depend on the preferred specification.
While it is no surprise that more flights, seats, airlines, and departure cities have an important and positive impact on tourism flows; this is the first paper, to our knowledge, that seeks to compare the relative importance of each factor while addressing the endogeneity between arrivals and airlift supply. The estimations find consistently across the different methods and specifications that 'the number of flights' is the most important airlift supply factor determining tourist arrivals. The number of flights is found to have the largest impact on tourist arrivals, 0.3 percent on impact and 1 percent after 10 months, but is also the factor with the most persistent significant effects over time and across countries.
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These findings suggest that tourism authorities across the Caribbean should focus their efforts on improving airlift by seeking to increase the number of flights. While all the other factors show a positive impact on tourism flows, it is the number of flights that is more likely to result in more tourists coming to their shores. This does not suggest limiting destinations to only one airline with frequent flights. Variety and diversification are also important and our results support that. However, given the choice to negotiate with an existing airline to increase the frequency of flights, or with a new airline to initiate flights to the islands, our results suggest that countries will be better off adding one more flight from an existing airline. This finding is particularly relevant since many Caribbean nations, particularly the smaller ones, provide subsidies or incentives of some kind to entice airlines to their island. Without jeopardizing market concentration, governments may find fiscal savings by negotiating with a smaller pool of airlines with more frequent flights than by seeking to increase the number of airlines and direct connections.
The paper also estimates the impact of expanding flights from the U.S. to Cuba on the rest of the Caribbean. Changes in the number of U.S.-Cuba flights over the last 25 years have been large, reflecting changing U.S. travel policies to Cuba. The paper finds that, based on past experience, there has been no negative effect from expanded flights to Cuba on the number of flights to the rest of the Caribbean. However, given the change in magnitude likely under a full U.S.-Cuba opening, caution is warranted as these results might not hold under such a scenario. Nonetheless, in a scenario of gradual and orderly opening, the Caribbean should not fear losing flights after U.S. travel to Cuba is liberalized. 
VIII. APPENDIX
Figure A8. Response of Flights to an Increase in Flights to the Dominican Republic Shock
Source: Authors' calculations based on the panel SFiVAR. Notes: Impulse: the number of flights to the Dominican Republic. The shaded area is the 90% confidence interval. 
